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ABSTRACT OF THE DISCLOSURE 
A technique for forming an interconnection pattern 

on a substrate by placing opposite the substrate a film 
of a vaporizable material disposed on a glass plate. A 
beam of intense radiant energy scans the metallic film 
through the glass plate to selectively evaporate portions 
of the film which deposit on the semiconductor substrate 
in accordance with the desired pattern. 

BACKGROUND OF THE INVENTION 
This invention relates to a method for selectively de 

positing a film on a substrate in accordance with a pre 
determined pattern. 
The invention provides a method whereby a sharply 

defined pattern of material may be directly "written' on 
to a substrate without the need for a mask to define the 
geometry of the pattern. This simplifies the process of 
deposition by eliminating the necessity for the manu 
facture of a mask and its subsequent removal if it is 
of the in-contact kind. 
The features of the invention will be described with 

reference to the method, embodying the invention in 
its preferred form, of depositing a platinum interconnec 
tion pattern on a semiconductor cellular substrate. 

SUMMARY 
According to the invention there is provided a method 

for selectively depositing a film of a vaporizable ma 
terial on a substrate in accordance with a predetermined 
pattern by the condensation from the vapor state of ma 
terial evaporated from a layer of said material on a base 
member situated in juxtaposition to said substrate, where 
in the material is evaporated from the base member by 
the action of local heating in the vicinity of the focus of 
a converging beam of intense radiant energy, and wherein 
said pattern is generated by the relative movement of 
said member and said substrate with respect to the focus 
of the radiant energy. 

In the drawing: 
The accompanying drawing shows a vacuum vessel and 

ancilliary optical components used in practicing the 
method of the invention. 

DETAILED DESCRIPTION 
With reference to the accompanying drawing, a beam 

of infra-red incident radiation of approximately 1.15 
microns wavelength emanating from a plane parallel 
resonator helium-neon laser (not shown) is deflected by 
a dielectric plane mirror 1 into a direction normal to 
an “X-Y' co-ordinate table 2 on which is located in a 
vessel 3 a substrate 4 on which the pattern is to be de 
posited. Above this substrate is a base member 5 of 
glass spaced approximately 50 microns from the sub 
strate 4 by a mica separator 6, said base member having 
a platinum film 7 of approximately 1000 angstroms thick 
ness adhering to its lower surface. The vessel 3 is a 
vacuum vessel connected by a flexible coupling to a 
getter-ion vacuum pump (not shown). The radiation from 
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the laser enters the vessel 3 through an optical flat 8 
which is sealed to the vessel with an O-ring 9. Before 
entering the vessel a compound lens 10 of focal length ap 
proximately 1.5 cm. converges the radiation and brings 
it to a focus where it has a diameter of approximately 10 
microns in the platinum film 7. The laser is pulsed to give 
200 watt pulses with a peak repetition frequency of 2 
kHz. This gives sufficient energy density at the focus 
to cause local evaporation of the film, and the evaporated 
platinum recondenses on the substrate 4 in the region op 
posite the area from which it was evaporated. A line of 
metal is deposited on the first substrate by moving the 
X-Y co-ordinate table 2 with respect to the focussed 
radiation and pulsing this radiation at a sufficiently high 
repetition frequency to result in a line of overlapping dots. 

In this embodiment the first substrate is a diffused semi 
conductor cellular substrate of silicon and the control of 
the laser pulses and the movement of the X-Y co-ordinate 
table is programmed to generate lines of appropriate 
length and direction to establish electrical interconnec 
tions on this substrate to make a semiconductor integrated 
circuit. 

While the principles of the invention have been de 
scribed above in connection with specific embodiments, 
and particular modifications thereof, it is to be clearly 
understood that this description is made only by way of 
example and not as a limitation on the scope of the 
invention. 

I claim: 
1. A process for writing a predetermined pattern on 

a given surface of a substrate, comprising the setps of: 
placing a base member adjacent said substrate, a 

Selected surface of said member having a layer of 
vaporizable material disposed thereon; 

locally heating a relatively small part of said layer 
situated in the immediate vicinity of the focus of 
a converging beam of intense radiant energy, said 
local heating being sufficient to evaporate said layer 
part, said evaporated part forming a vapor, said 
layer being situated in sufficiently close juxtaposed 
relationship to said given surface so that said vapor 
condenses on a selected portion of the adjacent part 
of said given surface to form a portion of said film; 
and 

successively depositing other layer parts of said film 
on said substrate in accordance with said predeter 
mined pattern by introducing relative movement be 
tween said radiant energy focus and said substrate 
in accordance with said pattern while maintaining 
a juxtaposed relationship between said layer and 
said given surface. 

2. A process according to claim 1 wherein said sub 
strate is located on a table capable of movement in an 
X-Y coordinate manner normal to the direction of said 
beam of radiant energy. 

3. A process according to claim 2 wherein said rola 
tive movement step is established by moving said table 
in a programmed fashion to generate lines of appropriate 
length and direction on said substrate so as to establish 
said pattern. 

4. A process according to claim 3 wherein said pattern 
comprises electrical interconnections for a semiconductor 
integrated circuit. 

5. A process according to claim 1, wherein said base 
member comprises a Substance relatively transparent to 
said radiant energy, a portion of said member being in 
terposed in the path of said beam. 

6. A process according to claim 5, wherein said film 
is electrically conductive. 

7. A process according to claim 6, wherein said pattern 
establishes one or more electrical interconnections be 
tween different parts of said substrate. 
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8. A process according to claim 7, wherein said sub- FOREIGN PATENTS 
strate comprises a semiconductor cellular material. . 720,308 10/1965 Canada ----------- 260-250 

9. A process according to claim 8 wherein said ma- is 1 w w a w/ - 1 wa Y-1 was a six-stv - - - - - - - - - - - - 

terial is platinum, said base member being spaced ap- OTHER REFERENCES 
proximately 50 microns from said substrate, and said 
beam of intense radiant energy is supplied from a laser 
which is pulsed to give 200 watt pulses with a peak 
repetition frequency of 2 kHz. 

10. A process according to claim 8, wherein said semi 
conductor material comprises silicon. 

5 H. Potts and C. Speicher: "Laser Induced Evaporation,' 
IBM Technical Disclosure Bulletin, vol. 8, No. 2, July 
1965, p. 285. 

H. Potts and C. Speicher: "Control and Evaporant in 
Vacuum from Output of Laser,' IBM Technical Dis 

10 closure Bulletin, vol. 8, No. 2, July 1965, p. 210. 
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